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(54) ELEVATOR CAGE AND ELEVATOR 



(57) The present invention relates to an elevator 
cage (1) having a fixing member (8) removably attached 
to a safety fence to be assembled on a cage top (1a), 
wherein the fixing member (8) is fixed to a position close 
to a doorway when the safety fence is folded down. As 



a result, when performing maintenance and inspection, 
a service technician removes the fixing member (8) to 
get on the cage top (1 a) and assembles the safety fence 
through use of the fixing member (8), thereby avoiding 
a chance of the service technician performing an oper- 
ation without assembling the safety fence. 



Fig. 1b 



CO 

& 

CO 
00 
CO 




Q. 
LU 



Printed by Jouve, 75001 PARIS (FR) 



1 



EP 1 386 876 A1 



2 



Description 

Field of the Invention 

[0001] The present invention relates to an elevator 
cage and an elevator system, and more particularly, to 
an elevator cage on which is provided a safety fence for 
protecting a service technician at the time of mainte- 
nance and inspection of an elevator system. 

Background Art 

[0002] There has hitherto been known an elevator 
cage on which is provided a fold-down safety fence to 
be used at the time of maintenance and inspection of 
an elevator system. 

[0003] A known elevator cage will be described by ref- 
erence to Fig. 5. Fig. 5a is a perspective view showing 
the state of a known elevator system at the time of main- 
tenance and inspection, and Fig. 5b is a side view show- 
ing the same. As illustrated, a safety fence provided on 
a cage top 1 a of an elevator cage 1 primarily comprises 
support members 3; front and rear pillar members 4a, 
4b; handrail members 5; and arm members 6. 
[0004] Here, the support members 3 are fixedly pro- 
vided on the cage top 1a. An end of each front pillar 
member 4a is pivotally joined to the center of the respec- 
tive support member 3 by means of a pin. An end of 
each rear pillar member 4b is pivotally joined to one end 
of the respective support member 3 by means of a pin. 
One end of the handrail member 5 is pivotally joined to 
the remaining end of the respective front pillar member 
4a by means of a pin. The other end of the handrail 
member 5 is pivotally joined to the remaining end of the 
respective rear pillar member 4b by means of a pin, in 
order to join the two pillar members 4b together. Further, 
one end of each arm member 6 is pivotally joined to the 
center of the respective rear pillar member 4b by means 
of a pin. The other end of each arm member 6 is pivotally 
joined, by means of a pin, to a position on the respective 
support member 3 closer to the rear pillar member 4b 
with reference to the center of the support member 3. 
[0005] Here, each arm member 6 is primarily consti- 
tuted of two plate members joined together by means of 
a pin, and a stopper provided in a position close to the 
pin for limiting pivotal movement of the two plate mem- 
bers. At the time of maintenance and inspection of an 
elevator system, a service technician first gets on the 
cage top 1a from the side of the elevator cage 1 on which 
a door 2 is provided. The safety fence is then raised, 
and pivotal movement of the two plate members of each 
arm member 6 is limited by means of the respective 
stopper, whereupon pivotal movement of the other 
members is also limited. As a result, the service techni- 
cian can perform a desired operation while being pro- 
tected by the safety fence and from a fall. 
[0006] Fig. 5c is a side view showing a normal state 
of the known elevator cage. As illustrated, the safety 



fence is collapsed for ensuring space above the elevator 
cage 1 during a normal operation other than the main- 
tenance and inspection operation. More specifically, the 
stopper of each arm member 6 is disengaged, thereby 
5 rendering the two plates pivotable about the pin. As a 
result, the respective members also become pivotable 
about their corresponding pins, and the safety fence is 
collapsed. 

[0007] However, such a known elevator cage is col- 
fa lapsed two-dimensionally with respect to the cage top 
1a. Therefore, the service technician can readily get on 
the cage top 1 a without raising the safety fence. There 
may still remain a situation of an inability to prevent fall- 
ing of a service technician from an elevator cage without 
is fail. 

[0008] The invention aims at solving such a situation 
of the known elevator cage and at providing an elevator 
cage and an elevator system which enable a service 
technician to raise a safety fence without fail at the time 
20 of maintenance and inspection, to thereby prevent fall- 
ing of the service technician from the elevator cage with- 
out fail. 

Disclosure of the Invention 

25 

[0009] The present invention relates to an elevator 
cage having a fixing member removably attached to a 
safety fence to be assembled on a cage top, wherein 
the fixing member is fixed to a position close to a door- 

30 way when the safety fence is folded down. As a result, 
when performing maintenance and inspection, a service 
techn ician removes the fixing member to get on the cage 
top and assembles the safety fence through use of the 
fixing member, thereby avoiding a chance of the service 

35 technician performing an operation without assembling 
the safety fence. 

[0010] The invention also relates to an elevator cage 
having a safety fence to be assembled on a cage top of 
an elevator cage, the safety fence having pillar mem- 

40 bers and handrail members, wherein the handrail mem- 
bers are pivotally joined to the pillar members such that 
a doorway is interrupted when the handrail members are 
folded down. As a result, the service technician raises 
the handrail members for getting on the cage top at the 

45 time of maintenance and inspection, to thereby assem- 
ble the safety fence. Hence, there can be avoided a 
chance of the service technician performing an opera- 
tion without assembling the safety fence. 
[0011] The invention also relates to an elevator cage 

50 based on the previous improved elevator cage, wherein 
stoppers are provided on the respective pillar members 
for limiting a rotation angle of the handrail members. As 
a result, the handrail members are folded down to arbi- 
trary positions except at the time of maintenance and 

55 inspection, thereby thoroughly preventing the service 
technician from getting on the cage top.* 
[0012] The invention further relates to an elevator 
cage based on the previous improved elevator cage, 
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wherein the handrail members are constructed so as to 
cover the cage top when folded down. When the hand- 
rail members are folded down, no scaffold is ensured 
for the service technician, thereby preventing the serv- 
ice technician from standing upright. Hence, the service 5 
technician can be prevented from performing an opera- 
tion with the handrail sections collapsed. 
[0013] The invention also relates to an elevator sys- 
tem having any of the foregoing improved elevator cag- 
es. As a result, the service technician performs mainte- 
nance and inspection, by means of inevitably raising the 
safety fence. Hence, there can be avoided a chance of 
the service technician performing operation without as- 
sembling the safety fence. 

Brief Description of the Drawings 

[0014] 

Fig. 1a and Fig. 1b are perspective views showing 
a preferable elevator cage according to a first em- 
bodiment of the invention at the time of mainte- 
nance and inspection and at normal times. 
Fig. 2a and Fig. 2b are perspective views showing 
a preferable elevator cage according to a second 
embodiment of the invention at the time of mainte- 
nance and inspection and at normal times. 
Fig. 3a and Fig. 3b are perspective views showing 
a preferable elevator cage according to a third em- 
bodiment of the invention at the time of mainte- 
nance and inspection and at normal times. 
Fig. 4a and Fig. 4b are perspective views showing 
a preferable elevator cage according to a fourth em- 
bodiment of the invention at the time of mainte- 
nance and inspection and at normal times. 
Fig. 5a and Fig. 5b are perspective view and side 
view showing a conventional elevator cage at the 
time'of maintenance and inspection and at normal 
times, and Fig. 5c is a side view showing a conven- 
tional elevator cage at normal times. 

Modes for Implementing the Invention 

[0015] The invention will be described in more detail 
in accordance with the accompanying drawings. 
[0016] Fig. 1 is a perspective view showing an eleva- 
tor cage (i.e., an elevator car) according to a first em- 
bodiment of the invention. Specifically, Fig. 1a is a per- 
spective view showing the state of the elevator cage of 
the first embodiment at the time of maintenance and in- 
spection, and Fig. 1b is a perspective view of the eleva- 
tor cage of the first embodiment in normal times. 
[0017] As shown in Figs. 1a and 1b, reference numer- 
al 1 designates an elevator cage. Passengers get on 
and off or cargo is loaded or unloaded into the elevator 
cage by way of a door 2 (a doorway* of the car). 
[0018] Reference numeral 1a designates a cage top 
of the elevator cage 1 . A fold-down safety fence (i.e., a 



handrail device disposed on a car top) is provided on 
the cage top 1a (i.e., outside the cage). The cage top 
1a is formed flat so that a service technician can get on 
the cage top 1a to perform a maintenance and inspec- 
tion operation. 

[0019] The safety fence provided on the cage top 1a 
is primarily constituted of pillar members 9, handrail 
members 7, and a fixing member 8. The side of the door 
2 is opened, thereby providing an entrance for the serv- 
ice technician. These members are formed from, e.g., 
a steel product and bent so as to assume an L-shaped 
cross-sectional profile. 

[0020] The four pillar members 9 are fixed to respec- 
tive comers of the cage top 1a by means of welding. A 
bracket 13 is welded to upper portions of the two pillar 
members 9 fastened to positions close to the door 2. An 
elongated hole into which a stepped screw 11 is to be 
inserted is formed in a position close to the end of each 
pillar member 9. 

[0021] Female threads into which the stepped screws 
11 are to be screwed are formed at respective end sec- 
tions of each handrail member 7, and a hole, which per- 
mits insertion of a screw 12 and fastens the same, is 
formed at a corner section of each handrail member 7. 
Each handrail member 7 is inserted into a space be- 
tween the pillar member 9 located close to the door 2 
and a rear pillar member 9 (located in a position distant 
from the door 2) and pivotally joined to the pillar mem- 
bers 9 by means of the stepped screws 11 inserted into 
the respective elongated holes. A female thread is 
formed at each end of the fixing member 8. The fixing 
member 8 can be fastened to both handrail members 7 
through use of the screws 1 2 inserted into the respective 
holes. 

[0022] There will now be described procedures for 
tucking away the safety fence having the foregoing con- 
struction. As shown in Fig. 1a, at the time of mainte- 
nance and inspection, the fixing member 8 is fastened 
to the two handrail members 7 remaining upright, 
through use of the screws 12 for limiting pivotal move- 
ment of the handrail members 7 . In this state, the fixing 
member 8 acts also as a handrail of a safety fence at 
the time of an operation, as do the handrail members 7. 
The service technician gets on the cage top 1a, by 
means of taking a space on the cage top 1 a close to the 
door 2 as an entrance. 

[0023] When having completed maintenance and in- 
spection, the service technician removes the fixing 
member 8 fastened to the handrail members 7. Next, 
after having been slid upward along the profiles of the 
elongated holes of the pillar members 9, the handrail 
members 7 are folded down in the directions of arrow- 
heads shown in Fig. 1 b. Subsequently, the service tech- 
nician gets off the cage top 1A and fastens the fixing 
member 8 to the brackets 1 3 of the pillar members 9. 
[0024] Procedures for assembling the safety fence re- 
maining in a normal state at the time of maintenance 
and inspection are the reverse of those for tucking away 
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the safety fence. 

[0025] As mentioned above, in normal times other 
than maintenance and inspection, the fixing member 8 
is attached to the brackets 13 of the right and left pillar 
members 9 located close to the door 2 on the cage top 
1 a so as to hinder the service technician from getting on 
the cage top 1a. More specifically, the fixing member 8 
is fastened to the entrance of the safety fence, to thereby 
block entry of the service technician into work space. As 
a result, when initiating maintenance and inspection, the 
service technician inevitably removes the fixing member 
8 provided under his/her very nose, thereby acquiring 
an opportunity to assemble the safety fence. Conse- 
quently, there can be obviated a chance of the service 
technician performing an operation while leaving the 
safety fence tucked away. 

[0026] Fig. 2 is a perspective view showing an eleva- 
tor cage according to a second embodiment of the in- 
vention. More specifically, Fig. 2a is a perspective view 
of the elevator cage of the second embodiment at the 
time of maintenance and inspection, and Fig. 2b is a per- 
spective view showing the elevator cage of the second 
embodiment in normal times. 

[0027] The second embodiment differs from the first 
embodiment primarily in terms of the configuration of the 
pillar members 9. As shown in Figs. 2a and 2b, a stopper 
9a is provided in the middle of each pillar member 9. 
Each of the stoppers 9a is made by means of bending 
the base of a portion of the pillar member 9 to substan- 
tially a right angle. As shown in Fig. 2b, the stoppers 9a 
limit a rotational angle when the handrail members 7 are 
folded down through rotation. 

[0028] As shown in Fig. 2a, the fixing member 8 is fas- 
tened to the handrail members 7 at the time of mainte- 
nance and inspection. As shown in Fig. 2b, in normal 
times the fixing member 8 is housed in and tucked away 
at a predetermined position on the cage top 1a. 
[0029] Reference numeral 14 designates a band for 
bundling purpose which is a member for bundling the 
handrail members 7 after collapse. As a result, after hav- 
ing been collapsed, the handrail members 7 are fixed 
so as to block the entrance without fall. 
[0030] As mentioned above, the handrail members 7 
are collapsed so as to block the service technician from 
getting on the cage top 1a in normal times other than 
maintenance and inspection. In other words, the thus- 
collapsed handrail members 7 block entry of the service 
technician into work space. As a result, the service tech- 
nician inevitably raises the handrail members 7 located 
under his/her very nose at the time of maintenance and 
inspection, thereby acquiring an opportunity to assem- 
ble the safety fence. Consequently, there can be obvi- 
ated a chance of the service technician performing an 
operation while leaving the safety fence tucked away. 
[0031] Fig. 3 is a perspective view showing an eleva- 
tor cage according to a third embodiment of the inven- 
tion. More specifically, Fig. 3a is a perspective view of 
the elevator cage of the third embodiment at the time of 



maintenance and inspection, and Fig. 3b is a perspec- 
tive view showing the elevator cage of the third embod- 
iment in normal times. 

[0032] The third embodiment differs from the second 
5 embodiment primarily in terms of the configuration of the 
handrail members 7 and that of the pillar members 9. 
As shown in Figs. 3a and 3b, a member corresponding 
to the stopper 9a shown in Fig. 2 is not provided in the 
middle of each pillar member 9. Therefore, when the 
10 handrail members 7 are rotated to fall down, and the 
rotation of the handrail members 7 comes to a halt while 
the top end of the handrail member 7 remains into con- 
tact with the cage top 1a. As shown in Fig. 3b, the thus- 
collapsed handrail members 7 block entry of the service 
is technician into work space. 

[0033] A stay 10 is welded to each handrail section 7 
in substantially parallel therewith. As shown in Fig. 3b, 
when the handrail members 7 are collapsed, the stays 
1 0 block generation of a scaffold for the service techni- 
cs cian. More specifically, the handrail members 7, each 
having the stay 1 0, coverthe cage top 1 a, thereby block- 
ing the work space above the cage top 1a. 
[0034] As mentioned above, the handrail members 7 
are collapsed so as to block entry of the service techni- 
cs cian onto the cage top 1a in normal times other than 
maintenance and inspection, and the stays 10 are pro- 
vided such that no scaffold is ensured for the service 
technician. The service technician can be reliably pre- 
vented from performing an operation on the cage top 1 a 
30 while the handrail members 7 remain collapsed. Conse- 
quently, there can be obviated a chance of the service 
technician performing an operation while leaving the 
safety fence tucked away. 

[0035] Fig. 4 is a perspective view showing an eleva- 

35 tor cage according to a fourth embodiment of the inven- 
tion. More specifically, Fig. 4a is a perspective view of 
the elevator cage of the fourth embodiment at the time 
of maintenance and inspection, and Fig. 4b is a perspec- 
tive view showing the elevator cage of the fourth em- 

40 bodiment in normal times. 

[0036] The fourth embodiment differs from the second 
embodiment primarily in terms of the configuration of the 
handrail members 7 and that of the pillar members 9. 
As shown in Figs. 4a and 4b, a member corresponding 

45 to the stopper 9a shown in Fig. 2 is not provided in the 
middle of each pillar member 9. Further, each handrail 
member 7 is provided so as to overlap the outside of the 
corresponding pillar members 9 and is joined pivotally 
to the pillar members 9. 

so [0037] More specifically, holes, which permit insertion 
of the stepped screws 11 and fasten the same, are 
formed in respective end sections of each handrail 
member 7. The pillar members 9 are soldered to respec- 
tive corners of the cage top 1a. A female thread into 

55 which the stepped screw 11 is to be screwed is formed 
in the end section of each pillar member 9, The handrail 
members 7 are pivotally joined to the pillar members 9 
by means of the stepped screws 11 . 
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[0038] In relation to the safety fence having the fore- 
going construction, at the end of maintenance and in- 
spection, the service technician removes the fixing 
member 8 fastened to the handrail members 7 in the 
state of maintenance and inspection shown in Fig. 4a. 5 
The fixing member is then housed at a predetermined 
position. Next, while lowering the handrail members 7 
in the directions of arrowheads shown in Fig. 4b, the 
service technician gets off the elevator cage 1 . 
[0039] In the fourth embodiment, no member corre- 
sponding to the stopper 9a shown in Fig. 2 is provided. 
As shown in Fig. 4b, when as the handrail members 7 
are folded down, the top ends of the pillar members 7 
come into contact with portions of interior walls of the 
respective handrail members 7. As a result, the hand- 
rails 7 do not rotate any further and remain stationary at 
these positions. So long as the geometries of the top 
ends of the pillar members 7 are made changeable, the 
rotation angles of the handrail members 7 can be set 
arbitrarily to a certain extent. 

[0040] As mentioned previously, the handrail mem- 
bers 7 are collapsed so as to block entry of the service 
technician onto the cage top 1a in normal times other 
than maintenance and inspection. In short, the col- 
lapsed handrail members 7 block entry into work space. 
As a result, at the time of initiation of maintenance and 
inspection, the service technician inevitably raises the 
handrail members 7 provided under his/her very nose, 
thus acquiring an opportunity to assemble the safety 
fence. Consequently, there can be obviated a chance of 
the service technician performing an operation while 
leaving the safety fence tucked away. 

Industrial Applicability 

[0041] As mentioned above, in one aspect; the ele- 
vator cage according to the present invention has a fix- 
ing member removably attached to a safety fence to be 
assembled on a cage top, wherein the fixing member is 
fixed so as to block movement onto the cage top when 
the safety fence is folded down. As a result, at the time 
of maintenance and inspection, a service technician in- 
evitably removes the fixing member to get on the cage 
top and assembles the safety fence through use of the 
fixing member. Hence, the elevator cage is useful as an 
elevator cage capable of preventing a service technician 
from falling down during maintenance and inspection 
operation. 

[0042] In another aspect, the elevator cage according 
to the invention has a safety fence to be assembled on 
a cage top of an elevator cage, and the safety fence has 
pillar members and handrail members, wherein the 
handrail members are pivotally joined to the pillar mem- 
bers such that movement onto the cage is top is blocked 
when the handrail members are folded down . As a re- 
sult, atthetime of maintenance and inspection, theserv- 
ice technician inevitably removes the fixing member for 
getting on the cage top, thereby assembling the safety 



fence. Hence, the elevator cage is useful as an elevator 
cage capable of preventing a service technician from 
falling down during maintenance and inspection opera- 
tion. 

[0043] In another aspect, the elevator cage according 
to the invention has a stopper provided on each of the 
pillar members for limiting a rotation angle of fold-down 
handrail members. As a result, the handrail members 
are folded down to arbitrary positions except at the time 
of maintenance and inspection, thereby thoroughly pre- 
venting the service technician from getting on the cage 
top. Moreover, the elevator cage is useful as an elevator 
cage capable of preventing a service technician from 
falling down during maintenance and inspection opera- 
tion. 

[0044] In another aspect, the elevator cage according 
to the invention is constructed such that fold-down hand- 
rail members cover a cage top when folded down. When 
the handrail members are folded down, no scaffold is 
ensured for the service technician. Therefore, the serv- 
ice technician initiates maintenance and inspection 
without forgetting to assemble a safety fence. Hence, 
the elevator cage is useful as an elevator cage capable 
of preventing a service technician from falling down dur- 
ing maintenance and inspection operation. 
[0045] Further, in another aspect, the elevator system 
according to the invention has an elevator cage, wherein 
the cage has a member for hindering movement onto 
cage top when a safety fence provided on the cage top 
is folded down. There is alleviated a chance of a service 
technician forgetting to raise a safety fence at the initi- 
ation of maintenance and inspection. Hence, the eleva- 
tor system is useful as an elevator system capable of 
preventing the service technician from falling down dur- 
ing maintenance and inspection operation. 



Claims 

1 . An elevator cage having a fold-down safety fence, 
which fence is provided on a cage top and enables 
movement onto the cage top from a side of doorway, 
wherein 

the safety fence has a removably attachable 
fixing member which fixes the safety fence when the 
safety fence is raised; and the fixing member is fixed 
in a position close to the doorway when the safety 
fence is folded down. 

2. An elevator cage having a fold-down safety fence, 
which fence is provided on a cage top and enables 
movement onto the cage top from a doorway, 
wherein 

the safety fence has pillar members fixed on 
the cage top and handrail members pivotally joined 
to the pillar members; and the handrail members 
are formed so as to block the doorway when folded 
down. 
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3. The elevator cage according to claim 2, wherein the 
pillar members have stoppers for limiting a rotation- 
al angle of the pivotable handrail members. 

4. The elevatorcage according to claim 2 or 3, wherein 5 
the handrail members are formed so as to cover the 
cage top when folded down. 

5. An elevator system having the elevator cage de- 
fined in any one of claims 1 through 4. io 
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Fig. 2a 
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Fig. 3a 
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